In the title compound, C 7 H 9 NO 5 , alternative name N-carboxy-l-glutamic anhydride -methyl ester, the oxazolidine ring is essentially planar with a maximum deviation of 0.020 (3) Å . In the crystal, molecules are linked by N-HÁ Á ÁO hydrogen bonds between the imino group and the carbonyl O atom in the methyl ester group, forming a tape structure along the a-axis direction. The tapes are linked by C-HÁ Á ÁO interactions into a sheet parallel to the ac plane. The tapes are also stacked along the b axis with short contacts between the oxazolidine rings [CÁ Á ÁO contact distances = 2.808 (4)-3.060 (4) Å ], so that the oxazolidine rings are arranged in a layer parallel to the ab plane. This arrangement of the oxazolidine rings is very preferable for the polymerization of the title compound in the solid state.
Chemical context
N-Carboxy anhydrides (NCAs) of amino acids are crystalline compounds and are polymerized in solution to prepare poly(aminoacid)s (Kricheldorf, 2006) . Although amino acid NCAs are easily soluble in usual polar organic solvents such as tetrahydrofuran, ethylacetate and 1,4-dioxane, etc., usual poly(aminoacid)s such as poly(l-alanine) and poly (l-valine) are not soluble in them. Thus, the solution polymerization of amino acid NCAs does not proceed in a real solution state but in a heterogeneous state. When amino acid NCA crystals are dipped in hexane (an inactive solvent) and butylamine is added to the mixture, polymerization takes place in the solid state. We have studied this solid state polymerization and found that the polymerization is quite different in each amino acid NCA. In addition, we found the solid-state polymerization is available for any amino acid NCAs for which solution polymerization is impossible.
We have reported the crystal structures of glycine NCA (Kanazawa et al., 1976a) and l-alanine NCA (Kanazawa et al., 1976b) , and found the polymerization rate depended on the crystal structure (Kanazawa & Kawai, 1980) . We found that l-leucine NCA was the most reactive in the solid state polymerization among the examined amino acid NCAs, and the solution polymerization reactivity of l-alanine NCA in ISSN 2056-9890 acetonitrile seemed to be more reactive than that in the solid state. However, when well-purified l-alanine NCA crystals were polymerized in acetonitrile solution or the solid state under strict moisture-free conditions, the reactivity in the solid state seemed similar to that in acetonitrile (Kanazawa et al., 2006) . The title compound (MLG NCA), (I), was very reactive in the solid state among the examined NCAs, and the conformation of the resulting poly(MLG) was mainly the structure, while the poly(MLG) obtained in the solution reaction is the helix. This high reactivity and the difference in the molecular conformation of resulting polymer in the solid state are considered to be caused by the molecular arrangement in the crystal of MLG NCA. Therefore, it is important to determine the crystal structure. Herein, we present the crystal and molecular structure of (I).
Structural commentary
The atom-numbering scheme is shown in Fig. 1 . The oxazolidine ring is essentially planar with a maximum deviation of 0.020 (3) Å
Supramolecular features
In the crystal structure (Fig. 2) , MLG NCA molecules are linked by N1-H1Á Á ÁO4 i hydrogen bonds (Table 1) , forming a tape structure along the a-axis direction. The tapes are linked by C7-H7AÁ Á ÁO2
ii interactions into a sheet parallel to the ac plane. The tapes are also stacked along the b axis with short contacts between the oxazolidine rings [CÁ Á ÁO contact distances = 2.808 (4) The molecular structure of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as spheres of arbitrary radii. Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x À 1; y; z; (ii) x; y; z þ 1. rings are arranged in a layer parallel to the ab plane. As seen in Fig. 2 , the five-membered rings in (I) are packed in one layer, and the -CH 2 CH 2 COOCH 3 groups are packed in another layer, and the two layers are stacked alternately. This sandwich structure is one of the important requirements for high reactivity in the solid state, because the five-membered rings can react with each other within the layer. In the crystal, MLG NCA molecules are considered to be polymerized and poly(MLG) with the structure is formed.
Synthesis and crystallization
The synthesis of -methyl-l-glutamate (MLG) was carried out by the reaction of l-glutamic acid with methanol similarly to BLG. Compound (I) was obtained by the reaction of -methyl-l-glutamate with trichloromethyl chloroformate or triphosgene in tetrahydrofuran, as reported previously for -benzyl-l-aspartate NCA (Kanazawa & Magoshi, 2003) . The reaction product was recrystallized in a mixture of ethylacetate and hexane (1:50 v/v), avoiding moisture contamination.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were included in calculated positions (C-H = 0.98-1.00 Å ) and treated as riding, with U iso (H) = 1.2U eq (C) or 1.5U eq (C methyl ). The H atom of the NH group was found in a difference Fourier map and was refined with U iso (H) = 1.2U eq (N).
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